Severe pain, respiratory disturbance and pulmonary complications have been recognized as sequele of abdominal, particularly upper abdominal, operations for many years. The incidence of pulmonary complications has not been significantly reduced in recent years in spite of modem methods (Pooler 1949 , Hamilton 1961 . Old age (Dripps & Deming 1946) , male sex (King 1933 , Bunker et al. 1959 ), heavy smoking, recent upper respiratory infections and pre-existing bronchitis (Palmer 1961) , are predisposing factors. Inhalation of dry anesthetic gases (Burton 1962) , the direction of upper abdominal incision (Jones & McClure 1930) , length of operation (Rovenstine & Taylor 1936 ) and presence of air in the peritoneal cavity after closure have all been incriminated. Reflex bronchoconstriction, which is accompanied by increased bronchial secretion, caused by abdominal manipulaton or traction on the mesentery may be a contributory factor (De Takats et al. 1942) .
Over 90% of post-operative pulmonary complications are due to atelectasis (Palmer 1952 , Dam 1955 . Bronchial obstruction by plugs of mucus with distal airway absorption is established as a cause of atelectasis (Coryllos 1929 , Palmer & Sellick 1953 .
The mechanism of the part played by inadequate respiration has been demonstrated by Ferris & Pollard (1960) whokconfirmed, on human subjects, animal work which demonstrated that uniform spontaneous or controlled respiration in the resting tidal range, maintained for short periods of time -20 to 30 minutesproduces a progressive fall in lung compliance which is probably due to diffuse closure of alveoli throughout the lung substance and which can be reversed by a few deep breaths. The patient in severe pain following upper abdominal operation guards against taking a deep breath and the stage is set for the development of atelectasis. Narcotic analgesics reduce pain to a tolerable or even to an insignificant level as long as the patient lies quietly in bed, but coughing or deep breathing remain distressingly painful (Simpson et al. 1962) . Thoracic segmental extradural block abolishes pain and coughing and deep breathing can be undertaken in comfort; post-operative pulmonary complications can thus be prevented (Simpson et al. 1961) .
The extradural space can be entered safely in the mid-thoracic region, preferably using the fluid loss of resistance technique. Intermittent rather than continuous drip administration of local analgesic solutions is preferred, as, with the latter, an unsuspected progressive fall of blood pressure may occur in a patient who has been sat up in bed. If injections are timed to precede the return of pain, complete analgesia can be maintained for 48-72 hours after operation. Alternatively a limited number of injections can be given to precede physiotherapy, with a cover of narcotic analgesics at other times. Although lacking the elegance of a pain-free convalescence this regime should be sufficient to prevent pulmonary complications and may be as much as can be hoped for in the absence of intensive therapy units. The volume of solution ranged from 6-14 ml (commonly 9 ml) of 1'5 % lignocaine; a fall of blood pressure was unusual. Vinyl catheters were used.
In our series the dura was not punctured, and no infection occurred. No other complications were seen. This technique is presented as the nearest approach so far available to an ideal method of treating post-operative pain and preventing chest complications.
[The paper was illustrated by a film.]
. Dr C J Massey Dawkins (London) said he had himself been interested in this method of pain relief for nearly twenty years; but instead of relying on repeated injections he had used a drip of 0 4% lignocaine which could be continued for a week if necessary. This method overcame the gap at night when no injections were made if there was no anxsthetist on duty. The drip was run in at a rate of 10 to 16 drops per minute and a litre flask of solution should last for nearly forty-eight hours. The solution was coloured to prevent mistakes or confusion with intravenous fluids.
Occasionally the flow became sluggish or stopped owing to the narrow bore of the catheter, and to overcome this a small syringe containing lignocaine was included in the sterile sleeving surrounding the junction of the drip tubing and the extradural catheter. This could be used to overcome a block in the catheter and restore the flow by means of a two-way tap. A possible complication of the method was that the patient, being free from pain and able to move freely, might accidentally break or pull out the catheter or drip tubing. This could be overcome by stitching the drip tubing to the point of the shoulder. Another complication was that, as the drip flow depended solely on gravity and the patient was sitting up in bed, the tip of the catheter had to be at the level of T.5, otherwise analgesia would not be perfect. It was stated in the textbooks that identification of the extradural space in the thoracic region should be by the negative pressure technique rather than the sign of loss of resistance, as a negative pressure was more likely to be encountered in this region. Dr Massey Dawkins disagreed with this statement, which did not accord with his own experience using Odom's indicator as the recording device (Table l) .
Dr Massey Dawkins' own findings had been confirmed by Figueiredo (1948) , and nowhere in the literature had he found any experimental evidence to support the view that a negative pressure was more likely to be found in the thoracic region. Therefore it would seem better to use the loss-of-resistance technique to identify the extradural space. But a recent analysis of the world literature had shown that if this was done dural puncture was more likely to occur than with the negative-pressure technique, and the possibility of an accidental spinal was considerably increased (Table 2 ). In 276 cases he had had 8 failures in the actual passage of the catheter; in 4 of these successful passage had been achieved in an adjacent space.
When pain relief was no longer required, attention should be given to the shape assumed by the catheter after it was withdrawn, as it would always reassume the shape in which it had lain in the body. Any failure of analgesia could then be checked against the catheter as occasionally, after leaving the needle, it struck an obstruction and might turn round towards the sacrum. It had also been known to pass through an intervertebral foramen, as had been shown by Bromage (1954 Dr John Buliough (Chislehurst) asked Dr Simpson if it should be understood that the block was purely sensory, or if there was in addition some degree of motor block (it was understood that there was a sympathetic block in addition).
He also asked if Dr Simpson had any information on the effect of the block on ciliary action in the tracheobronchial tree.
Dr 0 P Dinnick (London) said that he had seen patients who complained of colicky bowel pains following the injection of the lignocaine. In some cases these pains had been so severe as to outweigh the advantage of relieving the wound pain and one patient had her bowels open. He felt that a considerable and possibly unnecessary strain was being placed on the intestinal suture lines.
In these patients the tip of the catheter was probably no higher than T. 12.
He asked Dr Simpson if he had encountered this complication with the catheter in the T.6 region, and if so, if he considered that the method was perhaps contra-indicated in cases where bowel had been resected.
Dr A H Galley (London) said that long-acting, local analgesic solutions had a well-established place in such treatment (Kenny 1947 , Galley 1950 , 1952 . Proctocaine (an oily solution of procaine and similar drugs) could be injected into the extradural space between the mid-thoracic region and the sacral canal. Dr Galley recalled the case of an elderly woman who had been treated for carcinoma of the cesophagus by the insertion of radon seeds. Although the growth had regressed and the patient had recovered her ability to eat and had put on weight, she still suffered from severe and incapacitating girdle pain in an area restricted to the sixth thoracic dermatome. An extradural injection of 5 ml Proctocaine into the sixth thoracic space had relieved the pain for three weeks, during which time the patient had enjoyed a pain-free Christmas holiday with her relatives. A similar injection relieved the pain for three months and another injection appeared to have cured the pain permanently. Some radiotherapists thought that such pain was due to an ischemia produced as the blood vessels of the growth degenerated, i.e. that pain-producing metabolites might pile up as they did elsewhere in the body during ischwemia. There was, however, another hypothesis. Degenerating nerve fibres were thought to discharge a continuity of afferent impulses which kept the dorsal-root-ganglia, spinal cord and basal-ganglia under constant bombardment. Similar bombardments were known to evoke hyperexcitability of neurone-pools which produced sensations of extreme pain. Although such hyperexcitability was always fired-off by very strong stimuli, once started it could be kept going even when the stimuli became attenuated and were finally so weak (subliminal) that, in the ordinary way, they would be unable to evoke any painful sensations at all. If at this stage the sensory bombardment could be blocked the agitation of the neurone-pools would die down and often fail to start up again when the nerve-block wore off (Reynolds & Hutchins 1948 , Galley 1952 .
Dr Galley gave a warning that, although Proctocaine could be given in doses of 40-60 ml when injected into the caudal (sacral) canal, more cautious doses should be given in the thoracic and lumbar regions of the extradural space. All oily solutions of local analgesics injected in these areas seemed to produce falls of b ood pressure out of all proportion to the volume used. There seemed to be no rational reason for this. Special care also had to be taken to limit the volume injected in the thoracic region, for upward (cephalic) extension of the analgesia might involve the motor-nerve supply of the diaphragm.
Dr P W Nathan (London) said that he had recently returned from America where he had seen radioopaque polyethylene catheters for epidural use.
Dr D C Hodgson (Oxford) said that the duration of pain relief appeared to be related more to the degree of hypotension produced than to the nature or strength of the solution used. This was also true of a 15y% solution of lignocaine in dextran used epidurally after trial in dogs. A 0 5 % solution of amethocaine used as a 'plombe' was being tried; pain relief was good but they had not sufficient experience as yet to determine whether it lasted longer than 1-5 % lignocaine.
Dr B R Simpson, in reply to Dr Bullough, said that there was no significant degree of motor block using 1 -5 % lignocaine, since vital capacity measurements after thoracic extradural block returned to 80-90% of the pre-operative level within 24 hours of upper abdominal operations.
In reply to Dr Dinnick, Dr Simpson stated that he had not experienced this complication with a more limited segmental block but that it would be logical to avoid the method in cases where the bowel had been resected.
In reply to an enquiry as to whether he agreed that patients who had enjoyed complete relief of pain by extradural block subsequently showed a reduced tolerance for pain, Dr Simpson said that this was a fascinating aspect of the subject. A patient who, as the result of a tardy injection, suffered 10 minutes' pain in an otherwise painfree day would complain bitterly of the experience. Patients expected to suffer pain after operations and plucked up courage to face it, but once it became established that such unpleasantness was preventable they let down their guard. Butler (1954) , who treated patients suffering from intractable pain by hypnotherapy, had a similar experience. He found that if hypnotherapy was withdrawn suddenly it was as if a prop had been knocked away. A degree of pain which had been accepted before treatment now became intolerable.
